Sedimented hydrothermal vents are those in which hydrothermal fluid vents through sediment 19 and are among the least studied deep-sea ecosystems. We present a combination of microbial 20 and biochemical data to assess trophodynamics between and within hydrothermally active and 21 off-vent areas of the Bransfield Strait (1050 -1647m depth). Microbial composition, biomass 22 and fatty acid signatures varied widely between and within vent and non-vent sites and 23 provided evidence of diverse metabolic activity. Several species showed diverse feeding 24 strategies and occupied different trophic positions in vent and non-vent areas and stable 25 isotope values of consumers were generally not consistent with feeding structure morphology. 26
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Niche area and the diversity of microbial fatty acids reflected trends in species diversity and 27 was lowest at the most hydrothermally active site. Faunal utilisation of chemosynthetic activity 28 was relatively limited but was detected at both vent and non-vent sites as evidenced by carbon 29 and sulphur isotopic signatures, suggesting that the hydrothermal activity can affect 30 trophodynamics over a much wider area than previously thought. abundances of chemosynthetic and photosynthetic organic matter, depending upon supply of 47 surface-derived primary productivity, which may vary with depth and latitude, and levels of 48 hydrothermal activity (Tarasov et al. 2005 ). In shallow environments (<200 m depth), where 49 production of chemosynthetic and photosynthetic organic matter sources can co-occur, 50 consumption may still favour photosynthetic OM over chemosynthetic OM as this does not 51 require adaptions to environmental toxicity (Kharlamenko et al. 1995 Rodrigues et al. 2013), making SIA an ideal way in which to examine resource utilisation. We 93 also apply the concept of an isotopic niche (Layman et al. 2007 ) whereby species or community 94 trophic activity is inferred from the distribution of stable isotopic data in isotope space. 95 96
Hypotheses 97 98
We used a combination of microbial sequencing data and compound specific and bulk isotopic 99 data from sediment, microbial, macro-and megafaunal samples to investigate resource 100 utilisation, niche partitioning and trophic structure at vent and background sites in the 101
Bransfield Strait to test the following hypotheses: 1) Stable isotope signatures will reflect a-102 priori functional designations defined by faunal morphology; 2) Fauna will have distinct niches 103 between vents and background areas; 3) Siboglinid species subsist upon chemosynthetically-104 derived OM and 4) Chemosynthetic organic matter will be a significant food source at SHVs. where hydrothermal activity was not detected (Aquilina et al. 2013 ). Samples were collected 115 with a series of megacore deployments, using a Bowers & Connelly dampened megacorer 116 (1024 -1311m depth) and a single Agassiz trawl at Hook Ridge (1647m depth). Except salps, 117 all microbial and faunal samples presented here were from megacore deployments. For a 118 detailed description of the megacore sampling programme and macrofaunal communities, see 119 Bell et al. (2016) . Sampling consisted of 1 -6 megacore deployments per site, with 2 -5 tubes 120 pooled per deployment (Bell et al. 2016 ). Cores were sliced into 0 -5cm and 5 -10cm 121 partitions and macrofauna were retained on a 300 μm sieve. Residues were preserved in 122 either 80 % ethanol or 10 % buffered formalin initially and then stored in 80% ethanol after 123 sorting (Bell et al. 2016 ). Fauna were sorted to species/ morphospecies level (for annelid and 124 bivalve taxa); family level (for peracarids) and higher levels for less abundant phyla (e.g. 125 echiurans Samples of 3 -3.5 g of freeze-dried sediment from Hook Ridge 1 & 2, the off-vent site and the 141 Three Sisters were analysed at the James Hutton Institute (Aberdeen, UK) following the 142 procedure detailed in Main et al. (2015) , which we summarise below. Samples were from the 143 top 1 cm of sediment for all sites except Hook Ridge 2 where sediment was pooled from two 144 core slices (0 -2 cm), due to sample mass limitations. Lipids were extracted following a 145 method adapted from Bligh (1959) , using a single phase mixture of chloroform: methanol: 146 citrate buffer (1:2:0.8 v-v:v). Lipids were fractionated using 6 ml ISOLUTE SI SPE columns, 147 preconditioned with 5 ml chloroform. Freeze-dried material was taken up in 400 μL of 148 chloroform; vortex mixed twice and allowed to pass through the column. Columns were 149 washed in chloroform and acetone (eluates discarded) and finally 10 ml of methanol. Methanol 150 eluates were collected in vials, allowed to evaporate under a N2 atmosphere and frozen at -20 151
˚C. 152 153
PLFAs were derivitised with methanol and potassium hydroxide to produce fatty acid methyl 154 esters (FAMEs). Samples were taken up in 1 mL of 1:1 (v:v) mixture of methanol and toluene. 1 155 Biogeosciences Discuss., doi:10.5194/bg-2016-318, 2016 Manuscript under review for journal Biogeosciences Published: 31 August 2016 c Author(s) 2016. CC-BY 3.0 License. mL of 0.2 M KOH (in methanol) was added with a known quantity of the C19 internal standard 156 (nonadecanoic acid), vortex mixed and incubated at 37 ˚C for 15 min. After cooling to room 157 temperature, 2 mL of isohexane:chloroform (4:1 v:v), 0.3 mL of 1 M acetic acid and 2 mL of 158 deionized water was added to each vial. The solution was mixed and centrifuged and the 159 organic phase transferred to a new vial and the remaining aqueous phase was mixed and 160 centrifuged again to further extract the organic phase, which was combined with the previous. 161
The organic phases were evaporated under a N2 atmosphere and frozen at -20 ˚C. 162
163
Samples were taken up in isohexane to perform gas chromatography-combustion-isotope ratio 164 mass spectrometry (GC-C-IRMS). The quantity and δ 13 C values of individual FAMEs were 165 determined using a GC Trace Ultra with combustion column attached via a GC Combustion III 166 to a Delta V Advantage isotope ratio mass spectrometer (Thermo Finnigan, Bremen). The 167 δ 13 CVPDB values (‰) of each FAME were calculated with respect to a reference gas of CO2, 168 traceable to IAEA reference material NBS 19 TS-Limestone. Measurement of the Indiana 169 University reference material hexadecanoicacid methyl ester (certified δ 13 CVPDB 30.74 170 ± 0.01‰) gave a value of 30.91 ± 0.31‰ (mean ± sd, n=51). Combined areas of all mass peaks 171 (m/z 44, 45 and 46), following background correction, were collected for each FAME. These 172 areas, relative to the internal C19:0 standard, were used to quantify the 34 most abundant 173
FAMEs and related to the PLFAs from which they are derived (Thornton et al. 2011) . 174
175
Bacterial biomass was calculated using transfer functions from the total mass of four PLFAs 176 (i14:0, i15:0, a15:0 and i16:0), estimated at 14 % of total bacterial PLFA, which in turn is 177 estimated at 5.6 % of total bacterial biomass (Boschker & Middelburg 2002 (Table  290 2). PLFA profiles from each of the non-vent sites sampled (Off-axis and the Three Sisters, 33 291 and 34 PLFAs respectively) were quite similar (Table 2) Ridge 2 had the lowest number of PLFAs and the lowest total PLFA biomass of any site, though 296 this was due in part to the fact that this sample had to be pooled from the top 2 cm of sediment 297 (top 1cm at other sites). 298 299 PLFA carbon isotopic signatures ranged -56 to -20 ‰ at non-vent sites and -42 to -8 ‰ at 300
Hook Ridge (Table 2) . Weighted average δ 13 C values were quite similar between the non-vent 301 sites and Hook Ridge 1 (-30.5 to -30.1 ‰), but were heavier at Hook Ridge 2 (-26.9 ‰; Table  302 2). Several of the PLFAs identified had a large range in δ 13 C between samples (including 303 16:1ω11t δ 13 C range = 17.15 ‰ or 19:1ω8 δ 13 C range = 19.11 ‰), even between the non-vent 304 sites (e.g. 18:2ω6, 9, Δδ 13 C = 24.36; Table 2 ). Of the 37 PLFAs, 7 had a δ 13 C range of > 10 ‰ but 305 these were comparatively minor and individually accounted for 0 -4.91 % of total abundance. 306 Average δ 13 C range was 6.31 ‰ and a further 11 PLFAs had a δ 13 neotanaids from the off-axis site and megafaunal ophiuroids at Hook Ridge 2) also had notably 319 depleted δ 15 N signatures (means -3.56 and 2.57 ‰ respectively) (Fig. 2) . 320 321 Isotopic signatures of sediment organic matter were similar between vents and non-vents for 322 δ 13 C and δ 15 N but δ 34 S was significantly greater at non-vent sites (p < 0.05, Table 3 The Three Sisters and The Axe) were assigned to different clusters between sites. A total of 343 eleven taxa were sampled from both vent and non-vent regions, of which four were assigned to 344 different clusters at vent and non-vent sites. Neotanaids (Peracarida: Tanaidacea) had the 345 greatest Euclidean distance between vent/ non-vent samples (11.36), demonstrating clear 346 differences in dietary composition ( Hook Ridge 1 ( Supplementary Fig. 2 ) but sequence composition was quite similar between 385
Hook Ridge 1 and the off-axis site (Fig. 1) . A small number of the more abundant PLFAs had 386 notable for differences in relative abundance between vent/ non-vent sites (Table 2) . For 387 example, 16:1ω7, which has been linked to sulphur cycling pathways (Colaço et al. 2007 ) 388 comprised 13.95 -15.19 % of abundance at non-vent sites and 20.00 -23.50 % at vent sites. 389
However 18:1ω7, also a suggested PLFA linked to thio-oxidation occurred in lower abundance 390 at vent sites (4.80 -11.12 %) than non-vent sites (15.91 -16.85 %). This further suggests that 391 chemosynthetic activity was relatively limited since, although there were differences in 392 microbial signatures of chemosynthetic activity, these were not necessarily consistent between 393 different PLFAs. 394 closely represent a diet of entirely surface-derived material and were more depleted in δ 13 C 508 and more enriched in 34 S than sediments (Table 3) . Salp samples had a mean δ 13 C of -27.43 ‰, 509 which was also lighter than the majority of macrofauna, both at Hook Ridge and the non-vent 510 sites (Fig. 2) Without samples of all OM sources we cannot quantitatively assert that faunal utilisation of 537 chemosynthetic OM was low in the Bransfield Strait. Although isotopic data were consistent 538 with several OM sources, it seemed unlikely that chemosynthetic OM was a dominant source of 539 OM to the vast majority of taxa. The apparently limited consumption of chemosynthetic OM 540 suggested that either it was not widely available (e.g. patchy or low density of endosymbiont-541 bearing fauna (Bell et al. 2016) ), or that the ecological stress associated with feeding in areas of 542 Table  561 2) and so it is possible that at Hook Ridge 1 bacterial assemblages could have had a greater 562 influence upon δ 15 N of organic matter. 563
564
Neotanaids from the off-axis site had the most depleted δ 13 C and δ 15 N values of any non-565 siboglinid taxon (Fig. 3) , suggesting a significant contribution of methane-derived carbon. The 566 clustering of the neotanaids together with endosymbiont-bearing taxa is far more likely to be 567 (Table 4) , 611 trophic diversity, particularly in terms of range of carbon sources (dCr) and total hull area (TA) 612 was higher at background sites. It was expected that trophic diversity would be greater at 613
Hook Ridge but the greater dCr at non-vent sites (owing to the methanotrophic source) meant 614 that the size isotopic niches at these sites was greater. the niche space (where E = 0 corresponds to an equal influence of both carbon and nitrogen) 618 whereas theta (the angle of the long axis) determines which, if any, isotope is most influential 619 in determining ellipse characteristics ). For the non-vent sites, the dominant 620 isotope was carbon, owing to the relatively light δ 13 C of methanotrophic source utilised by 621
Siboglinum. Some sites, particularly the Axe, had several fauna with heavy δ 13 C values (Fig. 5) , 622 which could be explained by either contamination from marine carbonate (~0 ‰), as 623 specimens were not acidified, or a diet that included a heavier source of carbon, such as sea ice 624 algae (Henley et al. 2012) . 
